Background: Anti-tumour necrosis factor [anti-TNF] treatment was demonstrated to have diseasemodifying abilities in inflammatory bowel disease [IBD]. In this study, we aimed to determine the effect of anti-TNF treatment timing on IBD disease complications and mucosal healing [MH]. Methods: The following IBD-related complications were tested in relation to timing of anti-TNF therapy start in newly diagnosed IBD patients [n = 413] Cox regression analysis showed no beneficial correlations between anti-TNF timing and IBD-related complications. Anti-TNF treated patients achieving MH were 11 times less likely to develop EIMs compared with patients who did not achieved MH while on anti-TNF. Conclusions: This study was unable to confirm a benefit of earlier anti-TNF treatment on IBD disease complications. This could be explained by more aggressive treatment earlier in disease, Journal of Crohn's and Colitis, 2015, 997-1003 doi:10.1093 Advance Access publication July 29, 2015 Original Article Downloaded from https://academic.oup.com/ecco-jcc/article-abstract/9/11/997/404286 by guest on 13 February 2019 998 V. Nuij et al. resulting in fewer IBD complications. However, it seems more likely that inappropriate selection of patients for therapy leads to suboptimal treatment and subsequently suboptimal outcome.
Introduction
There is considerable variation in the disease severity and progression in patients suffering from inflammatory bowel diseases [IBD] . IBD-related complications associated with severity of disease include extra-intestinal manifestations [EIM] such as arthritis, ocular manifestations, dermatological manifestations, and perianal disease. EIMs may affect up to 35% of IBD patients, 1,2 whereas the lifetime risk for developing fistulas in patients with Crohn's disease [CD] is reported to be between 20% and 40%. 3, 4, 5 The overall prevalence of perianal abscesses, fistulas, fissures, and ulcers is reported to be between 25% and 80%. 6, 7, 8 EIM and penetrating disease correspond with an increased burden of disease and decreased quality of life. 9, 10 Patients diagnosed with these IBD-related complications are increasingly treated with drugs at the top of the treatment pyramid. 11, 12, 13 There is increasing evidence that treating patients more aggressively earlier in the disease course will prevent the development of IBD-related complications. 14, 15 This mostly relies on studies implicating anti-tumor necrosis factor [anti-TNF] drugs to have the ability to modify the natural course of the disease. 15, 16, 17 For example, anti-TNF has been demonstrated to induce mucosal healing, which seems to be correlated with long-term disease remission. 17 However, data demonstrating the effect of starting anti-TNF early after diagnosis on limiting IBD-related complications in a population-based setting are lacking.
In this study, we aimed to determine the effect of receiving anti-TNF early as opposed to receiving anti-TNF later on IBD disease complications and mucosal healing. Additionally, we wanted to provide insight into the incidence of IBD complications shortly after diagnosis in a population-based cohort.
Methods

Patient selection
The population-based Delta cohort has been described previously. 18 We included 413 newly diagnosed IBD patients between January 1, 2006 and January 1, 2007 in nine general hospitals in the south-west of The Netherlands. Data on patient and disease characteristics were obtained from the patients' medical charts.
Treatment
Early anti-TNF treatment was determined as starting anti-TNF within 16 months after diagnosis, whereas late anti-TNF was determined as starting after 16 months. In addition, for a more stringent stratification, patients receiving anti-TNF < 12 months after diagnosis were compared with patients receiving anti-TNF > 24 months after diagnosis. 
Patient and disease characteristics
Patients were diagnosed according to the Lennard-Jones criteria for IBD. 19 Disease characteristics were scored according to the Montreal criteria. 20 For each patient, the following baseline characteristics were 
Results
In total, 413 IBD patients were included, [201 CD, 188 UC, and 24 IBDU]. The mean age at onset was 38.00 years 
IBD treatment
Initial therapy after IBD diagnosis in the Delta cohort has been described before. 18 4 ]. An overview of all surgical procedures can be found in Table 3 . Abscess drainage under radiology 15 3 All surgical procedures in the Delta cohort from diagnosis until end of follow-up.
All numbers are presented as numbers of procedures. Anti-TNF, anti-tumour necrosis factor; IBD, inflammatory bowel disease.
Treatment vs outcome
The median follow-up of anti-TNF treated patients was 41. However, there were no differences in the amount of fistulas before starting anti-TNF, either between patients receiving anti-TNF < 16 months vs >16 months, or between patients receiving the drug < 12 months vs > 24 months. A Cox regression analysis was performed in order to correct for the time of complication occurrence. Analysis of a possible correlation between the overall time to anti-TNF and the occurrence of complications, showed no correlations regarding EIMs, resections, overall IBD surgery, abscess formation, fistula formation, or referral to an academic centre. Thus no indication of a beneficial effect of earlier anti-TNF over late anti-TNF was found. A comparison of the complication-free survival between early and late treated anti-TNF patients can be found in Figure 2 . As there is not enough evidence for an equal effect of IFX in UC patients compared with CD patients, an additional analysis in CD patients only was performed; but again, no differences were found between patients receiving anti-TNF early vs late, either using the 16 months cut-off, or using the < 12 months, > 24 months stratification.
Lastly, as using IS concomitant with anti-TNF is believed to further improve disease outcome, we corrected our findings for concomitant IS use, as more patients using anti-TNF early were concomitantly treated with IS [p < 0.0001 in < 16 months vs > 16 months, and p = 0.02 in < 12 months vs. > 24 months]. We again were unable to prove differences between using early vs late anti-TNF regarding abscesses or fistula formation, EIMs, surgery, resection, or referral to academic centres. Considering the small amount of anti-TNF treated patients achieving mucosal healing, we were unable to further analyse differences between patients achieving anti-TNF early and patients achieving anti-TNF late.
Mucosal healing
Discussion
Overall, one-third of newly diagnosed IBD patients in the Delta cohort experienced an IBD-related complication in the first few years after diagnosis. Close to one-fifth had EIMs, 13% had fistulas or abscesses, and 14% required surgery. Additionally, 21% of newly diagnosed IBD patients started on anti-TNF within the first few years after diagnosis, of whom almost half did so within the first year. We were unable to find a beneficial effect of starting anti-TNF early compared with starting anti-TNF late with respect to the occurrence of disease complications, mucosal healing, and surgery.
Population-based data regarding the short-term incidence of fistulas and abscesses are also scarce. The peak incidence of perianal lesions is shown to be around the time of diagnosis, with incidence rates ranging from 2-18%. 23, 24 Previously published studies regarding cumulative incidence of fistulas and abscesses report 1.4% of UC patients to have fistulas within the first 5 years after diagnosis and 0.6% to have abscesses, and 8.5% of the CD patients to suffer from fistulas within the first 5 years after diagnosis and 12.3% patients to have abscesses. 25 These results are similar to the incidences we found in the Delta cohort.
The reported lifetime risk for the development of IBD-related EIMs ranges from 6% to 47%. 26, 27, 28 Previously published cohorts report an incidence of extra-intestinal manifestations at diagnosis ranging between 15% and 27%. 29, 30 There is little known about the cumulative incidence of extra-intestinal manifestations in relation to the IBD disease duration, which precludes direct comparison of the EIM incidence in our cohort with reported numbers. Compared with cohort studies which do mention EIMs in follow-up, we seem to find fewer EIMs in follow-up. We were unable to identify one particular reason for this, as there were many methodological differences. 26, 31 Our cohort was created in a population-based manner, with an enrolment of all consecutive newly diagnosed IBD patients. We therefore do not expect to have missed many extra-intestinal manifestations. However, immunosuppressant and anti-TNF treatment rates are higher in our cohort compared with previously published studies, which might contribute to our lower EIMs incidence rate. 26, 31 Among published studies, surgical resection rates vary widely over time, ranging from 25% to 61% at 5 years. 32 The incidence of IBD-related surgery is known to have a peak in the first years after diagnosis but remaining stable afterwards. 33 Indeed, we confirmed a relatively high incidence of IBD-related surgery when compared with the ICURE cohort. 34 Another cohort, reporting cumulative resection rates, reports an incidence of 12% in CD patients and 6% in UC within the first year in patients diagnosed in [2003] [2004] . This is comparable to the rates in the CD patients in the Delta cohort, but UC patients had less resections in their first year after diagnosis.
with anti-TNF compared with our cohort [5% CD and 1% UC vs 32.8 % CD and 8.5% UC in the Delta cohort]. 35 A few limitations are to be mentioned regarding our study. First, this study was conducted retrospectively. In 224 of 413 patients, mucosal healing could be determined. It is more likely that patients underwent an endoscopy because of limited response to therapy or because of disease worsening, than to determine mucosal healing. Therefore MH rates might actually be higher than we are able to report here. However, a relatively high percentage of patients receiving anti-TNF underwent a second endoscopy [74 of 85 pts]. The numbers of anti-TNF treated patients achieving MH was low, but these data show that mucosal healing is not limited to either one of the anti-TNF treatment strategies. However, considering this small amount of anti-TNF treated patients achieving mucosal healing, we were unable to further analyse differences between patients achieving anti-TNF early and patients achieving anti-TNF late.
Additionally, there is no consensus regarding the definition of 'early treatment'. In our cohort, we used two definitions of early treatment, but neither showed a beneficial effect over starting treatment later. The patients in our cohort developed less disease complications and also used more IS and anti-TNF when compared with previously published cohorts. This could be an indication that the patients in the Delta cohort might be treated more aggressively earlier on, which influences outcome.
Anti-TNF has been shown to have disease-modifying abilities. 15, 36, 37, 39 However, we were unable to detect such an effect in our cohort, as there were no differences in total disease outcome or mucosal healing between patients starting anti-TNF early or late, nor between patients receiving anti-TNF vs patients not receiving anti-TNF. In contrast, we observed that patients who start anti-TNF early are more likely to develop fistulas afterwards, in contrast to the step-up top-down study by Baert et al. 17 This unexpected outcome could not be explained by preexistent fistulas before start of treatment. The Cox regression analysis did not show differences in the amount of fistulas after anti-TNF administration. This might indicate that the limits of the therapeutic arsenal are reached sooner in patients who start anti-TNF earlier. Another explanation might be that patients starting anti-TNF early indeed show a more complicated disease course. However, as there were no other differences in disease complications between the groups, this does not seem likely at this point in disease follow-up.
Theoretically it is conceivable that the indication for early start of anti-TNF therapy is linked to the development of fistulas, whereas treatment of patients with anti-TNF late is due to failure of previous treatment or progression of the disease itself. However, there was no difference in the overall amount of patients suffering fistulas in the early vs the late group, nor in the amount of patients developing fistulas before the start of anti-TNF treatment.
We were unable to detect parameters related to anti-TNF therapy timing. It seems that patients are sometimes started on anti-TNF based on 'gut feeling' or 'instinct' of physicians. Unselected administration of treatment might result in patients who would benefit from early anti-TNF ending up in the late anti-TNF group and vice versa. With this, an overall picture is emerging in which anti-TNF is given as a last resort to patients with perceived disease severity rather than to patients who are most likely to benefit from this treatment. We previously found disappointing durable remission rates in complex Crohn's disease fistulas. 13 In this study we see that, even when corrected for disease severity at diagnosis, not receiving anti-TNF makes patients more likely to achieve mucosal healing, which contrasts with previous studies. 17 This, alongside our finding that anti-TNF treated patients who do achieve MH are less likely to develop EIMs, strengthens the idea that inappropriate selection of patients, rather than early anti-TNF administration, is related to this disappointing effect of anti-TNF treatment.
In conclusion, we were unable to confirm a benefit of earlier anti-TNF treatment on the amount of IBD disease complications in our patients. It seems that in the Delta cohort, treatment strategies differed from earlier studies, with patients being treated more aggressively early on, resulting in less development of IBD complications and a population too homogeneous to detect differences in outcome. However, it is also possible that inappropriate selection of patients for a specific therapy led to a suboptimal drug efficacy, lacking the ability to modify the natural course of the disease and prevent the development of disease complications. Future research should aim to distinguish between these two possibilities and elucidate the appropriate method for selecting patients with an undesirable IBD disease outcome. 
